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————Koppew Company. Inc.. Scl«ne« and Technolooy. 436 S«vtnlh Avtnut. Plttiburflh, PA 15219• TtfcpHon* 412-227-2000 RECEIVED
EPA r.E6IOK VI

HOPPERS " *3H

5

SliFERFUKB BRMl-HMay 23, 1986

Mr. Larry Wright
Chief, Superfund Enforcement Section
US Environmental Protection Agency-
Region VI
1201 Elm Street
6AW-SE
Dallas, TX 75270
Re: South Cavalcade Site

Surrogate Testing Program for Metals
Dear Mr. Wright:

CM
in
00ooAs part of the RI/FS Work at the South Cavalcade and Texarkana sites. Hoppers

is required to perform surrogate testing of selected soil samples for arsenic,
chromium, copper, lead, and zinc using X-ray fluorescence analysis. Surrogate
testing for metals is required for soil samples collected during both power auge
ing and hollow stem augering. Ideally, the surrogate test results are to be
used to help determine the nature and extent of soil contamination at the sites
as well as to help make well informed decisions as to which samples should be
sent to the laboratory for ICP analysis.
To comply with this requirement Koppers contractor, McBride-Ratcliff and
Associates, Inc. (MRA) has spent considerable time developing a methodology
for sample handling and analysis.
MRA has worked extensively with the manufacturers of the X-ray fluorescence
equipment, Columbia Scientific Industries Corporation (CSI), to establish the
metals surrogate program. CSE was familiar with use of their equipment for
environmental analyses in sludges and liquids, but had never before worked
with environmental analyses in heterogeneous mixtures such as soils. Never-
theless, CSI and MRA worked together to establish a calibration model for
the equipment and a preparation te unique for the samples.

Sheet 1 of 4
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Development activities included the following:
MRA chemist attended a Three-Day Training Course provided
by CSL
Calibration model was developed based on analytical data from
20 soil samples collected at the South Cavalcade site.
Calibration model verified for Texarkana site soils using
analytical results from 10 soil samples.
Standard Operating Procedure for sample preparation and
analysis by X-ray fluorescence developed by MRA.

These activities are described in greater detail in a report prepared by
MRA which is appended to this letter.
As field work at the Texarkana site is essentially complete and work at
South Cavalcade is in progress, we have accumulated a data base from
which we can evaluate the utility of the metals surrogate program.
The data base includes 54 samples from the Texarkana site analyzed for
four metals for a total of 216 X-ray /ICP data paire. An additional 15
samples from the South Cavalcade site have been analyzed for five metals
yielding 75 more X-ray/ICP data pairs, for a total 291 X-ray/ICP data
paire. Because only a small fraction (16%) of the data pairs showed above
detection limit values for both analytical techniques, the evaluation
necessarily proceeds on a qualitative basis.
Table One provides a breakdown of sample results. The data are displayed
from the point of view of X-ray accuracy. For example, of 20 samples at
the Texarkana site showing positive X-ray results (i. e, above detection
limits) only 9 showed positive ICP results. The ! sample at South Cavalcade
yielding a positive X-ray response was not detected by the ICP method.
The data, therefore, show that of 21 positive X-ray responses to zinc, only
43% were verified by ICP. On the other hand, of the 48 negative X-ray
readings for zinc, 46% were below the detection limit for ICP analysis,
leaving 54% of the samples as showing above detection limit results.

Sheet 2 of 4
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>ata for arsenic, copper, chromium also show a poor performance of
C-ray for predicting the actual presence of the metals, 0%, 13%, 40%
:orrect, respectively. Data for arsenic, copper, chromium indicate a
'avorable prediction of the absence of the metals (90% cumulative)jhovnver
we feel that this correlation may be more a result of the absence of
arsenic, copper, and chromium in the samples than a reflection of good
X-ray performance. AreeniC;Copper>and chromium were identified by
ICP in only 22 of 207 analyses. Note that for the case of zinc and lead,
identified by ICP in 40 o£ 81 analyses, X-ray fluorescence correctly
predicts the absence of zinc and lead only 44% of the time.
The bottom line in Table One provides a cumulative summary of X-ray
fluorescence performance as a surrogate for zinc, arsenic, copper,
chromium and lead. The data show that of 75 positive X-ray responses
only 24% were verified by ICP. Of 216 negative X-ray responses 78%
were below the ICP detection limit.
Koppers feels that the data show clearly that X-ray fluorescence is not
an adequate surrogate method for identifying the presence of zinc,
arsenic, copper, chromium, and lead in soil samples at the Texarkana
and South Cavalcade sites. The data indicate that X-ray fluorescence
may be an adequate surrogate method for showing the absence of the
metals, however, the bias introduced by a lack of ICP identification of
arsenic, copper, and chromium leave this conclusion in doubt.

CM
in
CMoo

Given the conclusions stated above, we feel that the X-ray fluorescence
data will not help us to delineate the nature and extent of metal contamination
at the two sites. Indeed, the data developed so far cast doubt on the
applicability of X-ray fluorescence as a metal surrogate technique for
environmental investigations in general. Further, Koppers does not feel
comfortable using the X-ray data in the Rl/FS decision making process.
Hence, we formally propose that the metals surrogate X-ray fluorescence
program be 'discontinued at the South Cavalcade site. We will continue
to perform surrogate testing for organics and we will provide an analysis
of the metals surrogate data collected to date in the RI report.

Sheet 3 of 4
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As a separate issue, Koppers would like to discontinue analysis for iron
in soil samples collected at the South Cavalcade site. We feel that the
data collected to date adequately describe nat ive levels of iron In the
soil, especially because Iron is not an environmentally significant metal.
Should you have questions concerningthe surrogate program at South Cavalcade
or wish to discuss these issues further, please call Jim Campbell, at
(412)-227-2689.

Sincerely yours,

S. Michael^Tymiak, P. E.
Manager, Previously Operated Properties

O
nin
CMo
O

JRC:m
cc; D. Sorrelle (TWC) (w/attach).
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Texarkana
S. Cavalcade
% Correct
ENIC
Texarkana
S. Cavalcade
% Correct
PER
Texarkana
S. Cavalcade
% Correct
OMIUM
Texarkana
S* Cavalcade
% Correct
D (1)
S. Cavalcade
% Correct

> 1

TABLE ONE
Metals Surrogate Program

X-Ray Pos.
ICP ne$. ICP poe.

f

" 9,
1

43%

15
6

0%X, v ^ .A n i
^ s^ 2 1
^ - 13%

6 1
3
40%

5 3
38%

•

Summary

X-Ray Neg.
ICP neg. ICP poe.

17 17 £95 9
46%

-^,.
36 3 "~

5 4 ^
85% -^ L0

^
+Afe

42 — i><A .J
10 2 ^ J1

96% - ^c

44 3
8 4

88%

2 5
29%

I AL % CORRECT 24% 78%

' 0) Lead analy6is not required at Texarkana

002531
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McBride-Ratcliffand Aijociatej, Inc.Geotech.nical Consultants
7220Languy Houston. Texas 77040 713-460-3766

May 14 , 1 9 8 6
MRA Pro j e c t No . 8 5 - 3 1 7

Kopper s Company, Inc .
436 Seventh Avenue
1 9 4 0 Kopper s Company
P i t t s bu rgh , Pennsy lvan ia 1 5 2 1 9

ATTENT ION : Dr . James R . Campbe l l
Previous ly Ope r a t e d Prop e r t i e s

S U B J E C T : Summary o f X-Ray F luor e s c en c e Cal ibrat ion Data
South Cavalcade Si te
Hous t on , Texas

I n r e spon s e to your reques t on May 7, 1 9 8 6 , we are submit-
ting a summary of procedures used to ca l ibrate the X-ray
* i . . - - . - - lalyzer with r e spe c t to soil meta l s surrogate

included -* •- - . . -- -

C\Jro
LA
CMoo

The equip.ent used for the soil raetals surrogate t.
«. the X Met 3,0 port.bl. x.ray ^y^
Columbia Sc ient i f i c Indu s t r ie s Corpora t i on (C S I ) t n ,ustij
Texas . CSI provide, a three-day training course which"asa t t ended by our Pr o j e c t c h em l s t . The t

 h i hj
cavers the following top i c s : - °urs *
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1 . Theory
2 . Operat ion
3 . Cal ibrat ion

Operat i ng Procedures
Becau s e the X -M e t 840 is primari ly designed for alloys
ana l y s i s , no s t andard opera t i ng procedure s have been
deve loped for soil metals analysis . There fo r e , standard
operat ing procedures had to be developed specif ical ly for
the South Cava l c a d e and Texarkana p ro j e c t s that would
prov i de a high d e g r e e of representat iveness and quality
a s s u ran c e/qua l i t y con t ro l ( Q A / Q C ) . S t a n d a r d Opera t i ng
P r o c e d u r e S O P - H W C L - 0 3 (M e t h o d o f X -R a y F l u o r e s c e n c e
Analysis of Metals in Soi l ) is referenced in Appendix A,
and inc ludes:

1 .
2 .
3 .
4 .

Cal ibrat ion

Sample Preparat ion
Opera t i on
Report ing
Qual i ty Assurance/Qua l i t y Contro l

Cal ibrat ion of the X -Me t 840 basical ly involves measurement
of known standards in a soil matrix at varying concentra-
t i on s and d e t e rm i n i n g a s p e c t r a l r e s p o n s e for each
s t a nda rd . The individual responses are then reduced by
l inear regress ion analysis to obtain a cal ibration curve
for each meta l of i n t e r e s t . The cal ibrat ion data are
s t o r e d i n m em o r y and are u s ed to ca l c u l a t e me ta l s
concentrat ion from unknown spectral re sponse s .

K»

CM
O
O

• McBnde-Ratcliff and Associates, Inc.-
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Cal ibrat ion No.__!.. An initial cal ibration was conducted
us ing 20 soi l s amp l e s at 10 different locations at the
South Cavalcade S i t e . At each location, a surficial sample
(0 t o 0.5 f t ) a nd a near-surface ( 0 . 5 t o 1 .0 f t ) were
obta ined . The 20 soil samples were homogenized and split
and submitted to Spec t r i x Corporat ion and CSI for analysis.
Quant itat ive analysis of the 20 split soil samples was con-
duc ted by Spec t r ix using nitric acid d igest ion and atomic
a b s o r p t i o n t e chn ique s to de te rm ine a r s e n i c , ch rom ium ,
c o p p e r , l ead , and z inc c o n c e n t r a t i o n s . A copy of the
Sp e c t r i x r e po r t da t ed Novembe r 22, 1 9 8 5 i s included i nAppend ix B .

In addit ion, 20 split soi l samples were also submitted to
CSI fo r X - r a y ana ly s i s and equ ipment ca l ibrat ion . The
samples were oven-dr i ed and gr inded to a very fine powder .
Analys is was conducted by a high resolut ion X-ray s p e c t r o -
me t e r . The X-ray sp e c t r ome t e r also checks for addit ional
meta l s that may provide interferences .

Resu l t s of the X-ray analyses were compared to the atomic
absorpt ion test results from Spec t r i x to develop cal ibra-
t ion curves for each of the five metals (Model 1) . A
repor t , dated December 23, 1985 / of the CSI cal ibration i s
a lso included in Appendix B.

Calibration No. 2. A review of the laboratory data and
ca l ibrat ion p lo t s from Cal ibrat ion No. 1 indicated poor
coeff ic ient of correlat ion (r-value) for the chromium ana-
lyses . Therefore , another cal ibration was performed based
on a second set of analyses by Spectr ix to more closely
duplicate sample preparat ion techniques by CS I . In this
case , the initial samples prepared by CSI for Calibration
No. 1 were split and sent to Spectr ix for atomic adsorption

McBnde-ffatcJiff and Associates, Inc.-
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analys is . Using this approach, analytical results of the
a c tua l s amp l e s u s e d by CSI we r e u s ed to obta in the
cal ibrat ion curves (Model 2) .

A copy of the Sp e c t r i x repor t dated December 13, 1 9 8 5
conta in ing the resu l t s of 10 se l e c t ed soi l samples is
included in Appendix C. A comparison of the results from
the s amp l e sp l i t s from the f irst analysis (Appendix B)
s hows gene ra l ly con s i s t e n t r e s u l t s , Th i e e add i t iona l
sp iked soil sample s were also analyzed to obta in a be t t e r
range of lead concentrat ions and are included in Append ix C
(Sp e c t r i x repor t dated December 19, 1 9 8 5 ) . A copy of the
CSI data and laboratory notes for the second cal ibrat ion
(Mode l 2) ar "J a l so included in Appendix C.

Texarkana. . Ca l i b r a t i o n

The ca l ibrat ion mode l s developed from the South Cava l code
so i l s amp l e s s hou l d ideal ly app ly to s amp l e s from the
Texarkana s i te for analysis of the five se l ec ted metals in
a soil ma t r i x . However , the presence of potent ia l in terfer-
ence compounds ( i . e . , Calc ium, Iron, Rubid ium, Zircon ium,
e t c . ) indigenous to specif ic areas may influence the cal i-
b ra t i o n mode l s . There fore , addit ional soil samples from
the Texarkana s i te were checked for interfering me ta l s .

A set of 10 se l ec ted soil samples was obtained from the
Texarkana s i te at power auger boring locations throughout
the s i t e . The samples were prepared by drying and fine
gr ind ing , c o n s i s t e n t with the South Cavalcade s ite soil
s amp l e s . The 10 Texarkana samples were analyzed by CSI
using a high resolut ion X-ray spec t rometer . Results of the
Texarkana samples are included in CSI Analytical Report No.
516 dated January 14 , 1 9 8 6 ( s e e Append ix D ) . Verba l

•McBride-Ratcliff and Associates, Inc.
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results from CSI identified interfering metals at the
Texarkana site which were also present at the South Caval-
cade site and are therefore included in both calibrations
(Model 1 and Model 2).

Quality Control/Quality Assurance
Quality Control/Quality Assurance (QA/QC) testing was per-
formed by McBride-Ratc l i ff and Associates (MRA) to evalu-
ate :

1 . Detect ion Limits
2 . Standard Values
3. Standard Deviation

Six soil samples were selected that have low metals concen-
trat ions based on Spectr ix analytical data. Responses wete
ob ta i n ed for each of the five metals from the Model 2
cal ibrat ion. The measured responses were used to obtain
the detec t ion limits for each of the five selected metals .
A copy of the d e t e c t i o n limit analytical results is
included in Appendix E.

In add i t ion , 10 repl icate analyses of one selected soil
s tandard were conduc ted to ex'a luate the soil standard
concentration and a corresponding machine standard devia-
tion for each of the five selected metals . Results of the
replicate analyses are also included in Appendix E.

Summary
Based on conversat ions with several representatives with
CSI , very little experience exists with soil matrix metals
determinat ion using the X-Met 8 4 0 . Substantial efforts
have been made for this pro ject to develop specific
operating procedures and soil matrix calibration models for

_—————„——_——.——————————.—__————————McBnde-Ratcliff and Associates, inc.

vO
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qualitatlve o,easur eBent of soil«ti«t. that approxlmately 300 anin these efforts . -"-hour, have been devoted

"e appreciate this opportunity
««.. contact us if you have
tional information.

"or require addi-

Sincerely,

McBR IDE-RATCLIFF

LPi
(\)
O
O

paul R. Wild
Pto j e c t Chemist

Will iam R . Tob in , P .E
Pro j e c t Manager

WRT:PRW:k c
Copies Submitted - 5

-McBride-Ratcliff and Associates, Inc.-
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APPEND IX A

STAM'ARD OPERATING PROCEDURE
FOR

X-RAY FLUORESCENCE ANALYS IS
OF S O I L S METALS
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•McBride-Ratcliff and Associates. Inc.
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STANDARD OPERATING PROCEDURE

Number : SOP-HWCL-03
Or ig i n a t e d By: PRW
App r o v e d By : WRT

Page:
Date :
S t a t u s :
Rev . :

1 of 7
Jan. 1 9 8 6
Final
0

* A, A A A A A A A A A -ft A A A A A A * A A A A A A A A A A A A * A A A * A A A A A A A A A A * A A ** A * A A * A A*

M E T H O D OF X-RAY F L U O R E S C E N C E ANALYS IS OF
METALS IN SOIL

1 .0 S.c££e and

2 . 0

1 . 1 Th i s p r o c e d u r e i s for the qua l i t a t i v e analys is
of m e t a l s i n s o i l u s i n g an X- r a y f l u o r e s c e n c e ana-
l y z e r . A r a d i o a c t i v e s o u r c e i s c h o s e n w h i c h em i t s
X - r a y s t o o b t a i n s p e c t r a l r e s p o n s e s from meta l com-
p o u n d s in a soi l med i a . Me t a l s can be ident i f i ed and
q u a n t i f i e d by the c h a r a c t e r i s t i c energ ie s which they
r e - em i t . Typ i ca l lower d e t e c t i o n l imits are 25 to 50
ppm in comp lex soi l med ia .

Summa r y o f M e t h o d

in
CM
O
O

2.1 A d r i e d and homog e n i z e d soi l sample i s p la ced i n
a c a l i b r a t e d X- r a y f l u o r e s c e n c e ana lyzer and sub j e c t -
e d t o X - r a y s . R e - e m i t t e d X - r a y s a r e d e t e c t e d a n d
ana l yzed to ident i fy meta l s and their con c en t ra t i o n s .

3 . 1 A C o l u m b i a S c i e n t i f i c I n d u s t r i e s X-Met 840 Por t
ab l e X*- Ray A n a l y z e r w i t h powder/ l i qu i d sample probe .

McBr i d e -Ra t c l i f f and As s o c i a t e s , Inc.
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3 .2 Ana l y t i c a l ba lance capab l e o f we i gh i ng t o O . l g m .

3 .3 P l a s t i c samp le cups a n d mylar f i lm f rom Co l umb i a
Sc i en t i f i c Indus t r i e s .

3 .4 D r y i n g oven c a p a b l e o f m a i n t a i n i n g a c o n s t a n t
t emp e r a t u r e o f 1 0 5 ° C .

3 .5 G r i n d e r , ba l l mi l l g r i n d e r , m o r t a r a n d p e s t l e ,
o r s im i l a r a p p a r a t u s capab l e or r educ i ng dry so i l s to
f ine p owd e r s .

O

CM
O
O

3.6 G l a s s c u t t i n g board a n d s t a i n l e s s s t ee l kn i fe o r
dev i c e to g r a t e the s amp l e .

3 . 7 U . S . S t a n d a r d S i e v e N o . 1 0 ( 2 . 0 0 m m ) a n d U . S .
S t a n d a r d S i ev e No . 200 ( 0 . 0 7 5 mm) .

s e r .y _a£ ion ,_jnid Handl ing

4. 1 S a m p l e s sha l l b e s t o r e d i n d e t e r g e n t w a s h e d , t a p
w a t e r r i n s e d 8 oz . or 16 02 * g la s s j a r s w i t h Te f l o n -
l i n e d l i d s a t 4 C. Ma x i m um h o l d i n g t im e fo r so i l
s a m p l e s i s 6 m o n t h s . At l e a s t 100 gm of so i l i s
r e q u i r e d .

***********************************************************
McB r i d e -R a t c l i f f a n d A s s o c i a t e s , Inc .
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Num b e r : SOP -HWCL -03
Or i g i n a t e d By : PRW
Approv ed By: WRT

5 . 0 Pr o c e d u r e

f
I
fIIf

5.1 R em o v e the samp l e from the jar and p lace i t on a
g l a s s c u t t i n g b o a r d . W i t h & s t a i n l e s s s t ee l k n i f e o r
g r a t i n g d e v i c e , b r e a k t h e s amp l e down t o l / A - i n .
p i e c e s or l e s s and thorough ly m ix the s amp l e s .

5 .2 F i l l a w e i g h i n g d i s h w i t h a b o u t 50 gm o f so i l
and r e c o r d the w e i g h t of the so i l . Dry the soi l for
24 h o u r s a t a c o n s t a n t t e m p e r a t u r e o f 105 C . We i g h
t he d r i e d so i l and c om p u t e the mo i s t u r e c o n t e n t on a
d ry we i g h t b a s i s , i n a c c o r d a n c e w i t h ASTM D 2 2 1 6 .

5 . 3 G r i n d t h e s a m p l e s i n t h e g r i n d i n g a p p a r a t u s
u n t i l t h ey a r e C i n e p owd e r s . Samp le s w i t h grave l a nd
l a r g e o r g a n i c ma t e r i a l s should be s i eved f i r s t w i t h a
U . S » S t a n d a r d S i e v e N o . 1 0 . We i g h a n d r e c o r d t h e
w e i g h t o f m a t e r i a l r e t a i n e d o n t h e s i e v e . A f t e r
g r i n d i n g i s c o m p l e t e , t h e p ow d e r s s hou l d b e s i e v e d
w i t h a U . S . S t a n d a r d S i e v e N o . 2 0 0 . M a t e r i a l s
p a s s i n g t h e U . S . S t a n d a r d S i e v e N o . 200 a r e t o b e
u s e d f o r t h e a n a l y s i s . Samp l e s w i t h high con c e n t r a -
t i o n s o f o r g a n i c c om p o u n d s may n o t p a s s t h e No . 200
s i e v e and s hou l d b e s i eved w i th a U . S . S t a n d a r d S i e v e
No. 10 if l e s s than 5 gm pass the No. 200 s i e v e .

tn
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McB r i d e - R a t c l i f f a n d A s s o c i a t e s , Inc .
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5.4 P r e p a r e t h e sample cup by p lac i ng & p i e c e o f t h e
my l a r f i lm over the b o t t om of the larger half of the
s am p l e c u p . S n a p t h e sma l l e r ha l f o f t h e s amp l e c u p
over the b o t t o m of the larger half . This c lamps the
m y l a r f i l m i n p l a c e . T h e f i lm s h o u l d b e t i g h t ,
wi thou t wr ink les .

5 . 5 F i l l t h e c u p w i t h t h e d r i e d , p u l v e r i z e d
s a m p l e s . Tap the cup on a hard s u r f a c e unt i l no mor e
s e t t l i n g i s o b s e r v e d to occur and the sample s u r f a c e
i s v i s u a l l y f l a t and u n i f o r m . A 1/4 in . to 1/2 i n .
l a y e r of samp l e s hou l d be in ea c h cup .

CM
•vi"in
CM
O
O

5 . 6 T u r n t h e X - M E T 8 4 0 o n . T h e L C D s h o u l d r e a d
" S E L F T E S T C O M P L E T E " a n d t h e " > " s i g n s hou l d b e
d i s p l a y e d . T h i s d i s p l a y ma y b e r e p l a c e d b y " G A I N
C O N T R O L : C O U N T R A T E T O O L O W 1 1 . T h i s i s n o rm a l .
A l l o w t h e m a c h i n e t o w a rm u p f o r a t l e a s t 1/2 hou r
w i t h the p robe l id c l o s e d . Open up the l id and wa i t
an a d d i t i o n a l 5 m i n u t e s f o r ga i n c o n t r o l s t a b i l i z a -
t i on . The i n s t r um e n t i s r eady to me a s u r e s am p l e s .
K e e p t h e l i d o f t h e p r o b e o p e n f o r ga i n c o n t r o l
be tween the sample ana lyses .

5.7 P l a c e t h e s amp l e c u p i n t h e p r o b e , mak ing sure
t h e l i d i s c o m p l e t e l y c l o s e d , a n d p r e s s " START " .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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' °"E n t e r » Dn
r - c o d "«. c e; ;v i a l . f o r

 t h e-. " ..i > :;; ;: r e n c e-e i g h t . C a l c u l a t i o n s a r e a s fo l l ows :

"m e a s u r e r a e n t a n d

- «or.ge

Wet wt. x Result, (mg/kg)

t h a t w e r eS i e v e

c a l c u l a t l 0 n s :

8 a v e d h fl " « o . S t a n d a r d

in
<M
oo

t h e

6 '

Sample Wet wt. wt x Results (mg/kg)
Corrected Results (ng/kg)

e a n

6 * 1 T h e k n i E
«hou ld b o d e t e

g r a t i n g d e v i c e ,
r g e n t w a s h e d a n d t a p w a t e r

c u t t i n g b o a r d
r i n s e d to

i f f and A s s o c i a t e , l n c .
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r em o v e a l l d i r t a n d a i r d r i e d b e t w e e n s a m p l e s . T h e
c up s s h o u l d b e d e t e r g e n t wa s h e d a nd t ap wa t e r r i n s e d
b e t w e e n s a m p l e s a n d a i r d r i e d . R e p l a c e t h e m y l a r
f i lm b e tw e e n each a n a l y s i s .

7 . 1 T e n p e r c e n t o f t h e s amp l e s wi l l have a r e p l i c a t e
a n a l y s i s t o e v a l u a t e a n a l y t i c a l p v e c i s i o n . Ra n d om l y
c h o o s e 1 s am p l e a n d p r e p a r e a s e p a r a t e a l i q u o t a n d
p e r f o r m a n a l y s i s i n a c c o r d a n c e w i t h S e c t i o n 5 . 0 .
R e c o r d t h e r e s u l t s o n t h e X -Ra y A n a l y s i s D a t a S h e e t .
R e c o r d t h e r e s p e c t i v e s t a n d a r d d e v i a t i o n s o f c o u n t i n g
s t a t i s t i c s .

7 . 2 C o m p u t e t h e d i f f e r e n c e s f o r e a c h me t a l c o n c e n -
t r a t i o n b e t w e e n t h e o r i g i n a l a n a l y s i s a n d t h e r ep l i -
c a t e a n a l y s i s . I f a n y v a l u e s d i f f e r b y g r e a t e r t han
2 r e p o r t a b l e s t a n d a r d d e v i a t i o n s , t h e n c o n d u c t a
s e c o n d r e l i c a t e a n a l y s i s on a t h i r d a l i q uo t f r om th e
s a m e s a m p l e . R e p o r t a b l e s t a n d a r d d e v i a t i o n i s
d e f i n e d a s t h e g r e a t e r o f t h e t w o v a l u e s o f t h e
s t a n d a r d d e v i a t i o n o f c o u n t i n g s t a t i s t i c s a n d t h e
ca l i b ra t i on mode l s t a n d a r d d ev i a t i o n .

in
CM
O
O
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ll 7.3 T o c h e c k f o r i n s t r um e n t p r e c i s i o n , p e r f o rm
an a n a l y s i s of a known s t a n d a r d . Th i s s hou l d be
p e r f o r m e d o n c e p e r d a y . I f t h e a v e r a g e o f t h e
s t a n d a r d r e s u l t s v a r y g r e a t e r than 2 r e p o r t a b l e
s t a n d a r d d e v i a t i o n s , t h e n o p e n t h e l i d o f t h e
p r o b e t o a l l ow i t t o und e r go ga in c o n t r o l f o r 15
m i nu t e s . Rera ea s u r e t h e s amp l e .

8 . 0 R e f e r e n c e s

IIi
II
II

8 . 1 _t_a^r^tJ_
. - ~~ ————

umb la Sc l e n t i f l c
— i.ii.Li.aoie XRF

* * * * * * * * * * * * * * *
* * * * * * * * * * * * * * * * * * * * * * * *
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X-RAY ANALYSIS DATA SHEET
PROJECT MO.: PROJECT; CUENT: UETALS COHCENTRATIONYSAMPLE STANDARD DEVIATION
DATE TESTED;

SAMPLE NO.
0V:
DEPTH SAMPLE

DATE
TARE

WEIGHT
CAN PLUS
WET

CAN PLUS
DRV SOIL

WATER
CONTENT

ARSENIC
MODEL SQ--32
MOOCL OL=*«

CHROMIUM
MODEL 3Q»?04
MOOCL OL-W

COPPER LEAD ZINC
MODEL 30-42
MODEL OL»»

MODEL 30-1 *2 MODEL 80 ~S«
UOOCL OL*30

REPLfCATE
SAMPLE NO.

STANDARD
SAMPLE NO.

CHECKED BY;
DATE:
STATUS:

D DRAFT
O "***•

METAL STANDARD VALUE
EWQ-OF-DAY VALUE

Cr I4SS£ 20C

Cu

Pt>

DEV, REPLICATE I RESULTS

DIFFERENCE
LESS THAN 2

STANDARD DEVIATK3NS? O NO Q VE3 NO D Q MO Q res DNO Q YES MO

REPLfCATE 2 RESULTS

DIFFERENCE
LESS THAN 2

STANDARD DEVfATIONS 7 DYES QNO DYES O NO Q YES D NO

McBride-RatcWff and Associates, (nc

0 0 2 5 4 6
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APPENDIX B

CALIBRATION NO, 1 LABORATORY
DATA
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• McBnde-Ratcliff and Associates. Inc.-
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COLUMBIA SCIENTIFIC INDUSTRIES CORPORATION

December 23, 1985

*
B
•
M
d

Koppers Co. , Inc.
c/o McBr ide Radcl i ff As s o c ,
P . O . Box 60550
Houston , TX 77040

Attn : Bi l l Tobin

Dear Bi l l ,

Here are the resu lts of the feasibil ity study performed on your samples of
hazardous waste , using our Hodel 840 Portable X-ray Analyzer with a laboratory
Xe/COj probe.

As agreed during our earlier telephone conversations, extensive preparation
of your sar.ples has been performed in order to make them suitable for subsequent
x-ray analys is .

Firs t the samples were oven-dried over the weekend at a temperature of 55 to
60 °C . Mo i s t u r e loss for each was determined by weighing it before and after dry-
ing. (see Table 1). Then all samples were each transferred into a glass jar (baby
food jars are excel lent for this) with a ceramic barrel or ball inside and rolled
for at least four hours . The purpose of this operation is to disintegrate any
agglomerates and lumps rather than to grind the samples. Each rolled sample was
then transferred onto a 200 mesh sieve and the material passing through was col-
lec ted as the final sanple for further studies. Correct ions were not made to the
concentrat ion data due to any segregation between coarse and fine fractions.

The fine fract ions were all analyzed quantitatively on our laboratory high
resolut ion x-ray spectrometer in order to see what elements are present in the
samples which could possibly interfere with the determination. For your informa-

I
tion twenty x-ray spectra are enclosed as taken on your samples in the interesting

I range of elements. As can be seen, the samples contain polluting elements Cr, As,
Cu, Pb, and Zn and also "crustal" elements such as Ca, Fe, Rb, Sr, Y, Zr, and Mo.
Based on these findings a Laboratory Probe with Xe/C0 z filled detector and a 100
mCi Cm-244 source was set up to record net x-ray intensities of Fe, Cu, As, Rb,
Ca, Cr , Pb, Zn, and backscattered radiation (BS) . Each of 20 samples was measured
for 200 seconds. Then concentration data for As, Cu, Cr, Pb, and Zn were entered
into the 640 memory for subsequent derivation of the calibration equations. De-
tails of the modeling are shown in Table 1.

» The figures enclosed with this report show the plots of x-ray intensities
versus given element concentration. As can be seen, some samples do not line on

CO^rin
<NJoo

il
j| Telephone AC 51 2-258-51 91 . TWX 91 0-874-1 364, 1 1 950 Jollyville Road. P.O. Box 2031 90. Austin, Texas 78720

002548



the calibration and those were rejected from the calibration. Generally for the
range of concentrations occurring one can expect a linear relationship between
given element concentration and its x-ray intensity*

Since your samples did not cover a wide enough concentration range to deter-
mine reliably the slope of a lead calibration curve, we used two of our Pb-spiked
soi l samples which contained 2000 ppm lead.

That is how we arrived at precision and RHS data for lead, although no
measurements for Pb were actually made* In order to obtain a more realistic
lead calibration curve sample #15 was selected for spiking with PbO. Three ali-
quots of sample #15 were spiked in order to provide find concentrations of Pb at
about 1000, 1500, and 2000 ppm. I believe Paul Wild is in possession of the lead
data now.

The nonhomoger.eity of the samples was tested using sample #10 by measuring
6 different aliquots of this sample and calculating the standard deviation of the
ser ies for each element. This standard deviation, when corrected for the precision
of measurement, is a measure of sample nonhomogeneity.

I hope these results will be helpful in your further work.
Yours sincerely,

•C^
in
CM
O
O

_>
Stanislaw PiArek, Ph .D .
Manager, X-ray Applications Laboratory

End.
cc: J. Pasmore

SP/j c
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SPECTR IX
CORPORATION

November 22, 1985

l
1

Mr. Bi l l Tobin
Koppers Company, Inc.
c/o McBride-Ratc l i f f & Associates
P . O . Box 40850
Houston, Texas 77040
Dear B i l l :
The concentration of all five (5) elements are so high that matrix spike
recoveries are meaningless . The spike recovery control limit for all
elements is 75% to 125% per CLP.
However, if the recovery in the sample is greater than four (4) times
the spike level , the sample result is not considered out of control evenif it does not fall with in the control l imit.
The dupl icate analysis for all elements, except Arsenic (As) and percent
sol ids determinat ion, fall with in the control limit of + 20 percent per
CLP .
Please contact me if you have any quest ions about this report.
Sincerely yours,

vO
Lf\
Cvj
O
O

Ken U. Erondu
Co-Project Officer

KU£/sn
Enclosure
cc: George J. McGinley, Koppers, PA

3311 Fondren. Suite 1 DO Houston. Texas 77OB3-5B21 p"l 3] 26S-6BOO
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leceived: L V^^M -J«_|M »*j^^g

11722757 OO : 2
REPORT Koooers Cotnoanu , Inc.

TO c/o McBride-Ratcl if f & Assoc .
P. 0, Box 40S50
Houston* Texas 77O4O

ATTEN Bill Tobin
CLIENT KOPPERS SAMPLES 22

COMPANY Koooers Comoanu * Inc.
FACILITY McBride-Ratcl if f It Assoc .

t

WORK ID Soil
TAKEN Cl i en t
TRANS Cl i e n t

TYPE Soil
P. 0. # 14-5-50IO6
IN'/. * 1019

SAMPLE IDENTIFICATION
DJ SCJ-XC-Ol-01 AS S

PREPARED Soe c f c r i x Corpo r a t i o n . i r /* s*
BY 3911 Fondren _ // // \ _r£——————————— ' ——— ——————— ̂ ———————— ^ A, /^7 - c>"— "-CoSuite 100 ^y^-^v I/*'

Hous ton , Texa s 77063-5821 CERTIFIED BY
ATTEN Sample Contro l
PHONE (7 13 ) 266-6BOO _ CONTACT FOSTER

Please call the above number if uou have anu quest ions.
NOTE: ALL SAMPLES WILl^ BE RETAINED FOR 90 DAYS AND THEN
DISCARDED. IF YOU WISH YOUR SAMPLES RETURNED TO YOUR FACILITY
CALL SAMPLE CONTROL AT THE ABOVE NUMBER.

'Previouslu Reoor t e d on 1 1/21/85 .

i|
| TEST CODES and NAMES used on this report1 Arsenic - Soil

«2 SCK-XC-01-02
«[ SCK-XC-01-Q2 Dupl icate

CR S. ' Chromium _ (Soi l )
CU S CoDoer - Soil

IE SCK-xC-Oi-02 Spitce PB S Lead - Soi 1
to SCK-XC-02-01
5i4 SCK-XC-02~Q2

PSOL Percent Sol id
ZN S Zinc - Soi l

5 SCK-XC-03-01
16 SCK-XC-03-03

SCK-XC-04-01
SCK-XC-O4-O2

>9 5CK-XC-05-Q1
SCK-XC-05-O2

111 SCK-XC-06-01
SCK-XC-06-02
SCK-XC-07-01
SCK-XC-07-03
SCK-XC-O8-O1
SCK-XC-OS-O2

7 SCK-XC-Q9-O1
SCK-XC-O9-O2

9 SCK-XC-10-OI

0 0 2 5 6 4
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Rece ived : L. 14/85
SAMPLE IDENTIFICATION

51 Reagent Blank 1______
22 Reagent Plank 2______

ECS 1ST. mm- ml l/22/850BvJ:23

0 0 2 5 6 5
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99S200

! I

V/N.
2fr'fr8 99 'A/ 9fr'I8 S/7/ •^jn fiap 6a|/

S8I - •£PJ fiap 6)j/
S^T 03 t

•$m hap 6^/6iw '^m hap 6^/6ui '4D hap 6)j/6u/ *$r» fiap 5*/
22fr 0££ 002 /H •an fiap fi)j/

feTQ tfl7 *^n fiap 6)j/
/fcr i.Vt •qn fiap 5)|/0tu *^n fiap 6)|/Bui '^n hap 5?j/6u; '^w fi-ap 5)j/

E'95 0221 /It WC *$n hap 63j/
0/92 ' •^n fiap Sjgy
08E2 •^m hap 6^/fiui '^n hap 6))/5uj -^.n hap 6>i/6uj 'an hap S^/

£'29 099£ OOH 0012 •^PI hap 6)j/
•*'•*•• ' /IC^r

1

UsCt •
 v
 • • 'an hao fin/ •T'* "»^»fp «**|^

**
1i
i p^TOE ^

92 28 I TO 5ui ;
Ii

3u* :
ji

Bw -^n ftap fijj/fiui j 6)j/6u»
OH ! S"HJ JIB J

I(
)U) I

11
>ui 'in fiap 6;f/6u> ! Sij/6(u

z/i i sro Iiu ,
i !ui f
ii

iui -^n hap fij(/6ui { 5i(/6tu
Io5 i S"M3 Bui j

Ji
Bui «

• ' " '
:
 0*82 ' ! •4n fiap 6)(/6ui '^n hap 6>|/Buj '^n hup 6^/fiu> '%m fiap 6)j/fiui '^n hap 6)j/6iii ; 6)j/6w

091 I ' OZ8£ 0/22 0081 . (54Tun paaa^uo) (*^Tun psjft^uaj (S^tun poaa^u^; <s^;un paaa^i
OH I i S'SV ii

/») (»4_iun ^jaaa^ua) j s^zun ^ine^ap
50aidwes£010 sidues3003 1531
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Dece ived : 1_ 14/85
ii
! ZN_S
! mg/kgii
itI
t

iI
Jii;titit
s

- i , , _ ..T l- .. - .r»nF*f TQ-t-V r-QQB —_..._ __ ,. OCTKIPT .^^ __Bfe Sft SSf^ifiS HHV fia SB^^BiB1 MB 5Resu l t s ByOst

982
mg/kg dry ut.

N/A
4390'

mg/kg dry ut.5250
mg/kg dry ut.i 5810
mg/kg dry ut.

2740
mg/kg dry ut.

(Sntinued from fflov,_7* ™

7740
mg/kg dry ut .

i

191
mg/kg dry ut .

; •
1

1 TEST CODE
! default units

AS_S
mg/kgCR_S
mg/kg

i CQ_S
! mg/kg! PB_S
f mg/kgi PSOL
! 7. sol id! ZN_S
1 mg/kg

iii
it:*itii*
B
t
II;ii•i

Sample 06
(entered units)

27.7mg/kg dry wt.14 .0
mg/kg dry wt.31 .6
mg/kg dry ut.57.3
mg/fcg dry ut.85.53

38.6
mg/kg dry ut.

[Sample 07
(entered units )

| 1730
mg/kg ' dry ut.! 1510
mg/kg dry ut.I 549
mg/kg dry ut.j 221
mg/kg dry ut.71 .56

I 2330
mg/kg dry ut.

Sample 08
(entered units)

1930
mg/kg dry ut.653
mg/kg dry ut.292
mg/kg dry ut.162
mg/fcg dry ut.77.61

978
mg/kg dry ut.

Sample 09
(entered un i t s )

3510
mg/kg dry ut.3280
mg/kg dry ut.989
mg/k g dry ut.234
mg/kg dry ut.75.77

4900
mg/kg dry ut.

Sample 10
(entered units )

3680
mg/f c g dry ut.4010
mg/kg dry ut., 1 1 10
mg/kg dry ut.296
mg/kg dry ut.71 . 10

6900
mg/kg dry ut.

t TEST CODE
5 defau l t unitsI

AS_S
mg/kg

ii*,iiii

Sample U_
Cente r ed un i t s )

2 1 . 1
mg/kg dry ut.

Sample 12
(entered units )

22 .7
mg/kg dry ut.

Sample 13
(entered un i t s )

18 .7
mg/kg dry ut.

0 0 2 5 6 7

Sample 14
( entered uni ts )

2 1 . 6
mg/kg dry ut.

Sample 15
( e n t e r ed units )

1 9 .4
mg/k g dry ut.
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rece ived: I 14/85
CR_S
mg/kg !

! CQjS 1
i mg/kg i! PB_S !
! m g/ k g !! PSOL i
J 7. so l id I
1 Tftl *"* 1
! mg/kg S
J I

Results By^st
28. 1

mg/kg dry ut.
(9

mg/kg dry ut.176
mg/kg dry ut.92.53

175
mg/kg dry ut.

28. 8
mg/kg dry ut.

33.6
mg/fcg dry ut.1 12
mg/fcg dry ut., 92.1 1

154
mg/kg dry ut.

;

37.8
mg/fcg dry ut.<9
mg/fcg dry ut.95 .6
mg/kg dry ut.38.60

202
mg/kg dry ut.

cont inued
40 .0

mg/kg dry ut.37.2
mg/fcg dry ut.90.8
mg/k g dry ut .' 90. 04

251
mg/kg dry ut.

W-w ff^-mm w^^v B^MFrom MQV..J
<4 .6

mg/kg dry ut .1 16
mg/fcg dry ut.505
mg/kg dry ut.87.73

338
mg/k g dry ut.

•
1 TEST CODE !
: ! de fau l t un i tsj
J AS_S
• mg/kg! CR_S
* mg/kg! CU_S
« mg/fcg{ PB_S
S m g/ k g! PSOL
i X sol id! ZN_S
! mg/kg
E

Sample 16
( entered units)

22.2
mg/kg dry wt.21 .0
mg/kg dry wt.63.0
mg/kg dry wt.222
mg/kg dry ut.85.66

334
mg/fcg dry ut.

•

Sample 17
(entered un i t s )

17. 7
mg/kfl dry ut.: 58. 8
mg/kg dry ut.

! \7
mg/kg dry ut.184
mg/fcg dry ut.

; 89. 34
j

427
mg/kg dry ut.

Sample 18
(entered units )

16 . 1
mg/kg dry ut.173
mg/kg dry ut.44.7
mg/kg dry ut.184
mg/kg dry ut.89 .46

255
mg/kg dry ut.

0 0 2 5 6

Sample 19
( en tered un i t s )

15 .3
mg/kg dry ut.3 1 . 0
mg/ k g dry ut .51 .4
mg/kg dry ut.129
mg/kg dry ut .88.57

264
mg/kg dry ut.

8

Sample 20
(entered un i t s )

20.4
mg/kg dry ut.25,8
mg/k g dry ut.44.3
mg/kg dry ut.144
mg/kg dry ut.89.06

294
mg/kg dry ut.

•
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Rece ived; 1 14/85

SCJ-XC-OI-01

-01-02

01

I SCK-XCH

SCK-XCH

J SCK-XCH

SCK-XCH

i SCK-XCH

SCK-XC-

02-01

02-02

03-01

03-02

04-01i(
: SCK-XC-04-02I1
! SCK-XC-05-O1rI
f SCK-JCC-Q5-02ii

SCK-XC-06-01

SCK-XC-06-02

03
04
05
06
07
08

10 ,'

1 140mg/kg dry wt
1800mg/fcg dry (jt
2840

rog/kg dry wt
3250mg/kg dry ut2270

mg/fcg dry wt3870
mg/fcg dry ut

1160mg/kg dry ut27 .7
nig/kg dry ut.

1730
mg/fcg dry ut1930
mg/fcg dry wt

3510
mg/fcg dry wt.

11
12 !

mg/fcg dry wt
21 . 1

mg/fcg dry wt
22.7 'mg/fcg dry wt.

ma/fcc

591
mg/kg dry wt.

2100
mg/kg dry wt.2380
mg/kg dry wt.

2870
mg/kg dry ut.

1400
mg/fcg dry ut.; . 3660
mg/kg dry wt.

62.3mg/fcg dry ut.
14.0mg/fcg dry ut.1510

mg/fcg dry wt.
653

mg/kg dry wt.o^onJeBVmg/kg dry wt,
4010

mg/fcg dry wt.
28.1

mg/fcg" dry ut.
28.8

mg/fcg dry ut.

mo/fcf l

177
mg/kg dry ut.

374
mg/fcg dry wt.

347
mj/kg dry wt.

614
mg/kg dry wt.

417
mg/fcg dry ut.1220
mg/kg dry ut.

56.3
mg/kg dry ut.

31.6
rag/kg dry ut.

549
mg/fcg dry ut.

292
mg/fcg dry ut.989
mg/fcg dry wt.

1110
mg/fcg dry wt.

C9mg/fcg dry wt.
33.6

mg/fcg dry ut.

iC3 i r . r u Q
mq/fca

110 .
mg/fcg dry wt.

147
mg/fcg dry ut.158
mg/fcg dry wt.

185
mg/kg dry wt.

200
mg/fcg dry wt.

330
mg/kg dry ut.

422mg/fcg dry ut.
57.3

mg/kg dry ut.221
mg/fcg dry ut.162
aig/kg dry ut.

234
mg/kg dry wt.

296
mg/kg dry ut.

176mg/fcg dry ut.112mg/fcg dry ut.

lesu.'rsuL
7. s o l i d

82.26
77.75

N/A
IW

81.46
79. 66
84.42
85.53
71. 56
77. 61
75.77
71.10
92. 53
92. 11 i

1

0 0 2 5 7 0
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P^piB HI m •Rece ived : L. 14/85
! 13 !
! SCK-XC-O7-01 14 I
! SCK-XC-07-O2 I
! 15 !
i SCK-XC-OB-01 fi 16 ;; scK-xc-os-02 :i 1 7 11 It I
! SCK-XC-09-01; ! 18 i
t SCK-XC-O9-02 I19 !
I SCK-XC-10-01 I20 !
J SCK-XC-10-02 !! 21 i
t Reagent Blank 1 !: 22 :
i Reagent Blank 2 I

• " "*ECi8il

IB. 7
Results Bi

37.8
mg/kg dry ut. mg/kg dry ut.2 1 .6 40.0
mg/kg dry ut. mg/kg dry ut.19 .4 C4.6
mg/kg dry ut. mg/kg dry ut.22.2 21 .0
mg/kg dry ut. mg/kg dry ut.17 .7 58.8
mg/kg dry ut. mg/kg dry ut.16 . 1 173
mg/kg dry ut. mg/kg dry ut.15 .3 31 .0
mg/kg dry ut, mg/kg dry ut.20.4 ' 25.8
mg/kg dry ut. mg/kg dry ut.

<4

C4
(4
<4

BtRSSTHB iOst
<9

mg/kg dry ut.37.2
mg/kg dry ut.116
mg/kg dry ut.63.0
mg/kg dry ut.C9
mg/kg dry ut.44.7
mg/kg dry ut.51 .4
mg/kg dry ut.44.3
mg/kg dry ut.£8

<8

Continued From Abov^J
?5.6

mg/kg dry ut.90.8
cng/kg dry ut.505 '
mg/kg dry ut.222
mg/kg dry ut.184
mg/kg dry ut.184
mg/kg dry ut.129
mg/kg dry ut.144
mg/kg dry ut.a. 5

a. s

88.60
90.04
87.73
85.66
89.34
89.46
88.57
89.06

N/A
N/A

SANPLE !
! 3 am tie Id !: t01 !
! SCJ-XC-Ol-01! 02 i
! SCK-XC-01-02 !
! 't t
i *

Te s t :ZNS
mq/ka

982
mg/ k g dry uit.4390
mg/*g dry ut.5250
mg/kg dry ut.

.

* tIi ;

•fl
0 0 2 5 7 1
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CiRece ived: 14/85 Results BijQstRESiT Continued From
i
iiijit
•tijiii•»ii•tii»iritir

iln
i

Pith
Iiti

i§

SCK-XC-02-01

SCK-XC-02-02

SCK-XC-03-01

SCK-XC-03-02

SCK-XC-04-01

SCK-XC-04-02

SCK-XC-05-01

SCK-XC-Q5-Q2

SCK-XC-06-01

SCK-XC-06-02

SCK-XC-07-01

SCK-XC-07-02

SCK-XC-OB-01

SCK-XC-OS-02

SCK-XC-09-OJ

{:03 !i04 !
!05 !
!06 ,'
!07 !
J08 i;09 !
!10 1
f11 !
I12 !
!13 !
!14 f
E15 !
i16 :*17 i*

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

mg/kg

5810
dry ut.2740
dry ut.7740
dry ut.191
dry ut.38.6
dry ut.2330
dry ut.978
dry ut.4900
dry ut.6900
dry ut. • ' .175 ,
dry ut.154
dry ut.202
dry ut. ,251 . !
dry ut.338
dry ut.334
dry ut.427dry wt.

0 0 2 5 7 2
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_ _MB* •MResults ontinued rrom ADOV
f IP 'i lo i

SCK-XC-09-02 19 !
SCK-XC-10-OI I20 !
SCK-XC-10-02 !

21 !
Reagent Blank 1 122 !
Reagent Blank 2 I

255mg/kg dry ut.
264

mg/kg dry ut.294
mg/kg dry ut.cs : ..

C5
(

)1
»1
11It1,:. . ; i
t1 ' 1
11 ,:

t . ' I

• I 1«v • •

0 0 2 5 7 3
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Received: 14/85 Results bg •J
It1I
1t11
tt
iI

1
trf*fiI
ti

iii1iit

SAMPLE ID SCvHC-01-01 SAMPLE * 01 FRACTIONS: ADate & Time Collected not specified
AS S

mg/kg

SAMPLE

1140
dry ut.

CR S
mg/fcg dry

591
ut.

ID SCK-XC-01-02

CU S 177
mg/kg dry ut.

r
J

PB S
mg/kg dry

110wt. PSOL
Cate§

82.26
X solid

ory
-ZN

SAMPLE « 02 FRACTIONS: ADate & Time Collected not specified
A S S

mg/kg
1800

dry ut.
CR S

mg/kg dry
2100
ut.

SAMPLE ID SCK-XC-01-02 Duplicate

CU S 374
mg/kg dry ut.

;
SAMPLE * 02

P B S
mg/kg dry

FRACTIONS: B

147
Ut.

PSOL

Date & Time Collected not specif ied
A S S

mg/ * g
2840

dry wt.
CR S

mg/kg dry
2380
Ut.

f SAHPLE IDSCK-XC-Qi-Q2S0iKe
wjii
rG

A S S
mg/kg

3250
dry ut.

CR S
mg/kg dry

2870
ut.

CU S 347
mg/kg dry ut.

SAMPLE # 02
;Date & Timet

CU S • 614
mg/kg dry wt.

PR SI U Q
mg/fcg dry

FRACTIONS: C

158
ufc.

PSOL

Collected not specif ied
PB S

mg/kg dry
185
Ut,

PSOL

Categ
77.75

7. solid

Categ
N/A

7. sol id

Categ
N/A

X sol id

org
ZN

ory
ZN

org
ZN

\\\\
S 982 i

mg/kg dry ut. 1i

i1i1

S 4390 !
mg/kg dry ut. Ii

iii
S 5250 !

mg/kg dry ut. J
I
ii
1

S 5810 !
mg/kg dry ut. *

1

t

0 0 2 5 7 4
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IIMl«FLffilB" —— "
! SWLE It SCK-XC-02-01
Ir
! AS S 2270 CR S 1400
i mg/kg dry wt. flig/kg dry wt.
ri

TesulTs bijT^ple
SAMPLE * 03 FRACTIONS; ADate & Time Col lected not specif ied

CU S 417 PB S 200 PSOL
mg/kg dry ut. mg/kg dry ut.

• mm m MB ,ym m
1rCateuorij !

81 .46 -ZNS 2740 !
X so l id mg/kg dry bit. I

1
i

! SAMPLE ID SCK-XC-02-G2
i

j AS S 3870 CR S 3660
.' mg/kg dry ut, mg/kg dry ut.

SAMPLE ft 04 FRACTIONS: ADate & Time Collected not specif ied
Gil S 1220 PB S 330 PSOL

mg/fcg dry ut. mg/kg dry ut.

i
Categoru !

79. 66 ZN S 7740 !
% so l id mg/kg dry ut. •'

1
•

.' SAMPLE 10 SCK-XC-03-01

1 ASS 1160 CR S 62.3

1
* mg/kg dry ut. mg/kg dry ut.

SAMPLE ft 05 FRACTIONS: A•Date & Time Collected not specified
CU S 56. 3 PB S 422 PSOL

mg/kg dry ut. mg/kg dry ut.i

i
Category 1

84.42 ZNS 191 i
X sol id mg/kg dry ut. *

I

SAMPLE ID SCK-XC-Q3-02

ASS 27.7 CRS 14 .0
mg/kg dry ut. mg/kg dry ut,

1

•SAMPLE jf 06 FRACTIONS: A;Date & Time Collected not specified
CUS ' 3 1 .6 PB S 57.3 PSOL

mg/kg dry ut. mg/kg dry ut.

tiCategory !
85. 53 ZN S 38. 6 !

7. sol id mg/kg dry ut. !ii

0 0 2 5 7 5
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RicTOed^ flTBs ™* ""
j i SAMPLE ID SCHC-04-01!

AS S 1730 CR S 15 10
mg/kg dry ut. mg/kg dry ut.

SAMPLE ID SCK-XC-04-02

AS S 1930 CR S 653
mg/ k g dry ut . mg/kg dry ut .• ————————————

SAMPLE ID SCK-XC-05-01

AS S 3510 CR S 3280
mg/tcg dry wt. mg/kg dry ut.

SAMPLE ID SCK-XC-05-02

AS S 3680 CR S 4010
my /kg dry ut. mg/k g dry ut.

j 1^1 JY i Jjmj WMA m^^^ LJLoiUUJJ 1 «̂̂ nt ^MIMI MnA^np. _ ^-fc u- K^MI - _̂̂ « >. ̂^^I\L ^^^J ^^M ' ^^M> • ̂ ^mfURul™ y oiple
SAMPLE ft 07 FRACTIONS: ADate & Time Co l l e c t ed not spec i f i ed

CU S 549 PB S 221 PSOL
m g / k g d r y u t . m g / f o g d r y u t . X

t
SAMPLE ft 08 FRACTIONS: ADate & Time Co l l e c t ed not spec i f i ed

CU S 292 PB S 162 PSOL
m g / k g d r y u t . m g/ k g d r y u t . X

_
SAMPLE ft 09 FRACTIONS: ADate & Time Co l l e c t ed not spec i f i ed

CU S 989 PB S 234 PSOL
m g / k g d r y u t . m g/ k g d r y u t . X

SAMPLE ft 10 FRACTIONS: ADate & Time Co l l e c t ed not spec i f i ed
CU S ' 1 1 10 PB S 296 PSQL

mg/kg dry ut. m g/ k g dry ut. X

0 0 2 5 7 6

J ̂ "^ ~'
Categoru

71. 56 -ZN S 2330
so l i d mg/kg dry ut .

Cateaoru
77.6 1 ZMS 978
so l id mg/k g dry ut .

Cateuoru
75. 77 ZN S 4900
so l i d mg/ k g dry ut .

Cateooru
7 1 . 1 0 ZNS 6900
so l i d mg/ k g dry ut. !

1

,
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Dece ived: ^_ '14/85
! SAMPLE ID SCR-XC-06-01.
IIi
i AS S 21. 1 CR S 28. 1
! mg/kg dry ut, mg/kg dry ut.f

SAMPLE ID SCK-XC-06-02

! AS S 22. 1 CR S 28. 8
i mg/kg dry ut. mg/kg dry ut.

! SAMPLE ID SCK-XC-Q7-01
l1*
1 AS S 18. 7 CR S 37. 8
* mg/kg dry ut. mg/kg dry ut.». , _______________

SAMPLE ID SCK-XC-G7-Q2B
I ASS 21 .6 CR S 40.0
If mg/kg dry ut. mg/kg dry wt.

Tim fTlUU ---- ____ _ LJL LJI IU 1 _ __ - - __ - MMO!•BT\ \mSSf.t H3T ^sjf f\GB| . 1 |̂ ^g •57 ^^fi iResults by Ople
SAMPLE ft 11 FRACTIONS: ADate & Time Col lected not spec i f i ed

CU S <9 PB S 176 PSOL
mg/ k g d r y u t . m g/ k g d r y u t , X

SAMPLE # 12 FRACTIONS: ADate & Time Collected not specif ied
CUS 33.6 PB S 112 PSOL

mg/kg dry ut. mg/kg dry ut. X
1
•SAflPLE 1 13 FRACTIONS: A[Date & Time Collected not specified

CU S <9 PB S 95. 6 PSOL
m g/ k g d r y u t . m g/ k g d r y u t . X

SAMPLE f 14 FRACTIONS: A.Date & Time Collected not specified
CU S ' 37. 2 PB S 90. 8 PSOL

mg/kg dry ut. mg/kg dry ut. X

*

i1Cateqorq
92.53 - Z N S 175
sol id mg/kg dry ut.

Cateqoru
92.1 1 ZNS 154
solid mg/kg dry ut.

Cateaoru
88.60 ZNS 202
solid mg/kg dry ut.

Cateaoru
90.04 ZNS 251
solid mg/kg dry ut. f

1

0 0 2 5 7 7
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Fleceived:
! SAMPLE
1I

! AS S
! mg/kg
c

"LBTte"* "* "
ID SCK-XC-OB-01

19. 4 CR S <4. 6
dry wt. mg/kg dry wt.

Results bg v^pfi? ** **
SAMPLE 8 15 FRACTIONS: ADate & Time Collected not spec if ied

CU S 116 PB S 505 PSOL
mg/kg dry ut. mg/kg dry wt.

* "* ** ""'._?• '
Cateuorii

87. 73 -ZN S 338
% sol id mg/kg dry wt.

! SAMPLE
11ii AS s
! m g/ k g
i

tD SCK-XC-08-02

22.2 CR S 2 1 .0
dry wt. mg/irg dry ut.

SAMPLE f 16 FRACTIONS: ADate & Tiie Collected not specified
CLJ S 63. 0 PB S 222 PSOL

mg/kg dry wt. mg/fcg dry ut.

Cateoorti
85.66 ZNS 334

7. so l id mg/ k g dry ut.
.

{' SAMPLE Ji1* .
f AS S
S mg/kg* .

ID SCK-XC-Q7-G1

17. 7 CR S 58. 8
dry ut. mg/kg dry wt.

SAMPLE t 17 FRACTIONS: ADate & Time Collected not spec if ied
CO S <9 PB S 184 FSOL

mg/kg dry ut. sng/feg dry wt.

Category
89.34 ZNS 427

X sol id mg/kg dry ut. 1
1

1 SAMPLE ID SCK-XC-09-Q2
[

A S S
mg/kg

16. 1 CR S 173
dry wt. mg/kg dry ut.

SAMPLE i 18 FRACTIONS: ADate & Time Collected not specified
CU S ' 44. 7 PB S 184 PSOL

mg/kg dry ut, mg/kg dry ut.

tiCategory !
8?. 46 ZN S 255 1

X sol id mg/kg dry ut. !
f

0 0 2 5 7 8
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j c e ived :
SAMPLE
A S S

mg/kg

1 ̂- - **
ID SCK-XC-10-01

15 .3 CR S 3 1 .0
dry wt. mg/kg dry ut.

Results btn3ple ""* m

SAMPLE ft 19 FRACTIONS: ADate & Time Col lected not spec if ied
CUS 51 .4 PBS 129 PSOL

me/kg dry ut. mg/kg dry ut.

jp^nap-jj

Category
88. 57 - ZN S

X solid mg/kg

"p-s

264
dry ut.

'.
SAMPLE

A S S
mg/kg

ID SCK-XC-1Q-02

20. 4 CR S 25. 8
dry ut. mg/kg dry wt.

SAMPLE ft 20 FRACTIONS: ADate & Time Collected not specif ied
CU S 44. 3 PB S 144 PSOL

mg/kg dry ut. mg/kg dry ut.i

Category
89. 06 ZN S

X solid mg/kg
294

dry ut.

i
SAflPLE

A S S
1SAflPLE

A S S

ID Reagent Blank 1
<4 CR S <4

mg/kg mg/ftg

ID Reagent Bland 2
<4 CR S <4

mg/kg mg/kg

SAMPLE ft 21 FRACTIONS: AiDate & Time Collected not specified
CU.S <8 PB S 0.5 PSQL

; mg/kg mg/fcg

SAMPLE 1 22 FRACTIONS: ADate & Time Collected not specified
CUS ' <8 PBS ( 1 .5 PSOL

mg/kg mg/kg

Category
N/A ZNS

X sol id

Category
N/A ZN S

X so l id

(5
mg/kg

<5
mg/kg

0 0 2 5 7 9
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Q. C. REPORT
DUPLICATES

SPECTRIX CORPORATIONDate 11-21-85 Client KoppersClient Sample No. SKC-XC-Q1-02
1 fl

H
I "_ Compoundî

Arsenicn
1 Chromium

j 43 Copper

1| Lead

• Zincnnn

Matrix Soil

Lab Sample ID No.
Units mq/kq dr

Sample (S)
1800

2100

374

14/

„ _.. _4390
*

• * Out of Control

Dupl i ca te (O)
2840

2380

347

158

.. __ 525Q __ „.
•

85-11-032-028-y wt.

RPD?
CO44 .8 * in
CM
O

1 2 .5 °

7 .49

7 .2 1

17.8_ _ _ "

'• RPO = [|S - D | / ( ( S + D}/2) ] x 100
Ifl NC - Non calculable RPD due to va lue ( s ) less than CRDL

nj
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|l
H

"*:•<..;•...:«-;.' .*> -.:':**'*, •

Q. C. REPORT
DUPLICATES

[
SPECTRIX CORPORATION
Date 1 1-21-85

1 Compound

• Percent Sol idivPi
ii

* Out of Control

Client Koppars
Client Sample No. SKC-XC-Ol-01Lab Sample ID No. 85-U-032-Q1AUnits % Solid

Matrix Soi l

Sample(S)

82 .96

Ouplicate(D)

81 .56

NC = Non calculable RPO due to value(s less than CROL
|| l RPO * [IS - D | / ( ( S + D)/2fJ x 100
• WP — MrtH ^ ^ 1/-I I 1 lk1 d OOh i^.ln * •/. nt l i i

H
lit

RPO

'•'« COin
CM
o
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ii
ii Q. C. REPORT

SPIKE SAMPLE RECOVERY

SPECTRIX CORPORATION
Date 11-2.-85

Client Koppers
Client Sample No. SKC-XC-01~02
Lab Sample 10 No. "inPll-Q32-Q2CUnits ___mg/kg dry wt._____

II Matrix Soi l

Iii
0J^

iii

Compound

Arsenic

Chromium

Copper

Lead

Zinc

Control Limit
3&

75- 125

75-125

75-125

75- 125

~ 75-125 - ~

Spiked Sample
Result (SSR)

3250

2370

614

185

5810 —— ——
>

Sample ,
ResultTSR)*•

1800

2100

374

747

—— 4390— ' •
" ' - 'r

* • ' -. •__ <»•

Spiked
Added (SA)

20 .0

100

125

25

250 ——

tR

7200

770

192

152

568 -

III
1 %R = f(ssR - SRJ/SA] x 100
"R" - out of control
Comments:

CM
CO
Lf\
CM
O
O
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ilIIl»I
IIIIIIIIIIIIllilll

A P P E N D I X C

A
\J

CAL IBRAT ION NO. 2 LABORATORY
DATA

•McBnde-Ratclifl and Associates, Inc
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\
BPECTR IX
CORPORATIONiin11n1111ii

113iiiiiii

- * ' ' ^fcifSp*-Ifr"*)*1*

December 13, 1985 ' •£* '-j

Mr. B i l l Tobin
Koppers Company, Inc.
c/o McBride-Ratc l i ff & Associates
P . O . Box 40850Houston, Texas 77040
Re: Spectr ix Work Order # 85-12-027
Dear B i l l :
Enclosed please find a data results package for the ten ( 10) soil sam-
ples that you recently sent to us for analysis for five (5) metals.
Here again, the EPA-CLP protocol was followed verbatum for these
analyses.
Plea se feel free to call me if you should have any quest ions.
Sincerely yours,

KLu <L J —— •
Ken U. Erondu
Co-Project Officer

KUE/sn
Enclosures

>

COin
CMoo

IJ
3311 Fondren. Suite 1 DO Houston. Texas 77Q.63-5S31 [713J 2BB-6BQO
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ieceived: 1^9/85 CO •M "̂̂ MM AffHbA NPMHVft f* tfMH^^riMh 0^ *̂ 4MH0^rtl| MtfBMftWK WKi ̂HuflH^ MB flH12/13/85 11:
[ REPORT Koooers Comnanu * Inc.

TO C/Q McBrids-Ratcl iff & Assoc .
P. 0. Box 40850

j Houston. Texa * 77O4O
i ATTEN Bill Tobin

CLIENT KOPPERS SAMPLES >4
COMPANY Konpers Cornoanu* Inc.

r/€lL!TY McBr ide-Ratc l i f f fc Assoc .

VORK ID Soil
TAKEN Client
TRANS Client

TYPE Soil
P. 0. # 14-5-501Q6

INVOICE under separate cover

SAMPLE IDENTIFICATION
>!. SCK-XC-01-01A-1 _ AS S
»^ SCK-XC-O2-O1A-3 CR S
>3 SCK-XC-03-01A-5 CU S
>f SCK-XC-04-01A-7 PB S
>S SCK-XC-05-O1A-9 ZN S
^ SCK-XC-06-OiA-li
>7 SCK-XC-O7-O1A-13
>8 SCK-08-O1A«15
>9 SCK-O9-O1A-17
.5 SCK-1O-QIA-19
1 5CK-10-01A-19 DUPLICATE
P SCK-09-01A-17 SPIKE
3 Reagent Blank 1
* Reaaent Blank 2

PREPARED Soec t r i x Corporat ion ,. . , / /
BY 3911 Fondren // // ( flSuite 100 *-^v_ (^ - L——-^r~

Houston , T»x«s 77O63-5S21 CERTIFIED BY
ATTEN Sample Control
PHONE (7 13 ) 266-6800 CONTACT FOSTER

\Pleave call the above number if uou have anu _ Ques t i on s .
NOTE: ALL SAMPLES WILL BE RETAINED FOR 90 DAYS AND THEN
DISCARDED. IF YOU WISH YOUR SAMPLES RETURNED TO YOUR FACILITY
£ALL SAMPLE CONTROL AT THE ABOVE NUMBER.

1 • - , , - •f ' : ' Vi! ..-
TEST CODES and NAMES used on this report

^rsenic - Soil
S Chromium (Soi l )
Coooer - Soil

'Lead - Soil
Zinc - Soil

j

i . . » ; :- •;, - '•

0 0 2 5 8 5

002585



HgiKeived: Results By Wit
OH 'MM inkb Sir "58^-53)̂ 151 oB^ ^^" TUT R VI Bli I IT Uli/ mr x ———

TEST CODE
default units

AS_S
mg/kg dry ut.CR_S

i mg/kg dry ut.cu_s
Img/fcg dry ut.PB_S
mg/kg dry ut.
if

mg/kg dry ut.

tI
fItt
»
1
1iI
Iit
1i• 1r*

Sample OJ. Sample 02
Cente r ed un i ts ) (entered un i t s )

858
642 . - .
143
105

1180

[TEST CODE
Lidefault units
1 tC C[ • iw ĵu
|; ng/fcg dry ut.
I ' m JS
Ing/kg dry ut.Wu_s
pnig/kg dry ut.If fi S
Ib07kg dry ut.|N_S
Bng/kg dry ut.ot

iiii
i•rr1
1ttJitt
t1
I
•

4430
3810
1030
316

'
6510

*

Sample 03
( entered un i t s )

184
144
150
294

• 320

Sample 04
( en tered un i t s )

1950
1460
496
216

2580

Sample 05 !
(entered units) !I

4480
3670
1120
291

4370

Sample 06 Sample 07
(entered units) (entered units)

24. 3
27.5

• 40,5
164
200

-V

'20. 3* .'
31 .5
24 .5

:98. 2
' .232 ,

• *

Sample 08
(entered units)

16 .9
36,0
59.5
212
329

Sample 09
(entered units)

17.8
63.5
56.0
243
415

Sample 10
(entered units)

19 .0
30.0
52.5
128
341 S

•

fr 1? • :•;

§,*'
0 0 2 5 8 6
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leceived: 11^9/85 Results
! TEST CODE
default units

AS_S
mg/kg dry ut.CR_S
ing/kg dry ut.cu_s
mg/kg dry ut.PB_S
mg/kg dry ut.ZN_S

Sample U Sample 12
(entered units) (entered un i t s )

1 5 . 5
34.0
63. 5

130
344

mg/kg dry wt. I
I

55 .2
276
320

;l:: 732
998-

Sample 13
( en tered un i t s )

<4
<4
<8

< 1 . 5
<5

Sample 14
( en t terred un i t s )

<4
.

<4
<8

Cl. 5
<5

1
I
i
iI
I
t :t
i ;i .;i1i\J

0 0 2 5 8 7

• -
:&^1

» -K ' . * i
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•V' . • - '• . •'& , . •/-- • D . . ^"^——i™^^:^.-^^^^^-i^^d:_i^;.v^^^.:.^,.^_, _. •• .r*-*1*- ...' iL'KS.̂  r.'/r ^•'--*.«,*-JS«J.'_^-LL^' :•' •

fl

I
^ Q. C. REPORT

SPIKE SAMPLE RECOVERY
_ SPECTRIX CORPORATIONl| Date 12-13-8S_ Client Koppers

Client Sample No, SCK-09-01A-17Lab Sample ID No.Units jng/kg dr

Ii Matrix Soil

Ii
P
|
ii i

I
I

Copper

Lead

Zinc

I
I

M = f(SSR - SR)/$AJ x 100
' • "R" - out of control
m Comments:

00
CO
LA
COoo

I
002588



II ;'.;^^';;l',^,^;^^f'.;'-'^'/'•;::•-
" ' ;—————|rr.rt^ .R'-J^"^ ' """" ,-5 -77""""

'-11 . • , ' ; ' - * • ( • . ' ,
—^ •**»•>, £ n T<I.̂ ^ î̂ -.:̂ |̂f »̂̂.- - ' • •• " * i •• • •. <-;&>E^tf&t,i%

IIni]n

q. c. REPORT
DUPLICATES

n SPECTRIX CORPORATIONDate 12-13-85 Client KoppersClient Sample No. SCK-lO-QlA-19
Lab Sample ID No. 85-12-027^19"Units jng/kq dry wt. -_^

Matrix Soil

————————— _Compound -W

• Arsenic

| Chromium

tn >=• <v _ t- *" Copper '.'*

1 .YiLeadi
— Zinc'1 ";

•'"r"I
.*'•:

ft

I * nut. of rnntrnl

• ' ' 'Sample(S)
15 .5

V

• *C ' 34 .0
l •'.-.•-, \ *f •- ••
• V .V; 63.5

**. '•'•':!
V " * ! ' . •

•J 130f>-^ : v

~- ~'~34"4 ' ' /~
'S- •_• ., '- ' • • \'
.. ./ *'. ''• .' ''}V»Tt'% •/ •". • -;l»"sii* ( • • • '* •••*'.

•

Oupl icate(D)

19 .0

30.0

. 52 .5
V . ; '• -

' . .128
• " "™ ^ - ;. . . i y " . - - 1

341 ; ; ; : .

y^.t •- • ' . ix;-*:'":"

——— ——————— UN.RPD* .; oo
.in

20.3* C\!
Oo

12.5

19 .0
-*'

1.55
'•' >,-). ,

0.88
*r '• •• i i . •

* £ l$ - 0 |/ ( (S + 0)/2)J x 100
NC - Won calculable RPD due to value(s) less than CROL
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Seciived: 11LJJ/B5
REPORT Koppers Comoanu. Inc.

12/19/85 H : 2 0
PREPARED Soectr ix Corporat ion

TO c/o McBride-Ratcl iff & Assoc .
[ P. 0. Box 4OB50
1 Houston* Texas 77O4O

ATTEN Bill Tobin
' CLIENT KQPPERS SAMPLES 5

3Y 3911 Fondren
Suite 100
Houston * Texas

ATTEN Samole Control
PHONE (7 13 > 266-6SOO

/! K^J _vAJ'W
77063-5B21 CERTIFIED BY

CONTACT FOSTER
ICQMPANY Kopoers Ccmoanu/ Inc. Please call the above number if uou have anu Questions.:ACILITY McBride-Ratc l i f f «< As *oc . NOTE: ALL SAMPLES WILL

DISCARDED. IF YOU WISH
CALL SAMPLE CONTROL AT

WORK ID Soil
TAKEN Client
TRANS Client

TYPE Soil
P. O. * 14-5-S01O6

INVOICE under separate cover

BE RETAINED FOR 9O DAYS AND THEN
YOUR SAMPLES RETURNED TO YOUR FACILITY

THE ABOVE NUMBER.

SAMPLE IDENTIFICATION
ft SCK-XC-08-Ol-t-21______

SCK~XC-OB-O1-Q2-22_DUP.
SCK-XC-08-O1-2-22_____

£3 SCK-XC-OB-O i-3-23______
© SCK-XC-OB-Oi-3-23 SPIKE

B£L REAGENT BLANK t
122. REAGENT BLANK 2

AS S
TEST CODES and NAMES used on this report

Arsenic - Soil
CR S
CU S
PB S
ZN S

.-£* -

Chromium (Soil )Coooer
Lead -
Zinc -

- Soil
Soil
Soil

.. . . , . . , . . * , . < • -

0 0 2 5 9 0

002590



•t TB ^ ttin,rji•• ••• •••

' Tf-^i pnni-i I Ww i uUUU
i di* Paul t unitsi» — ,- — — «^v • i r~ i

AS .5
mo/kg dru ut.

C »3
mq/kg dry wt.

cu_s
otg/irg dry ufc.

P8_S
mq/kQ dry ut

2N.S
mq /kg drti wt.

! Sample 01 Sample 02 Sample 03
' . Cen t e r ed un i t s ) Centered un i t s ) ( e n t e r ed unl t? )•t*i••tti»tI»*ttt•tIi>i[*i
E
1
>irti<
it•i
iI
0»
11

8.35 9.^5 6 .55
i, - • * . - . - . . ' i - ' - %- • ' •»

* * * " .
X- " J'~ .-• '- ' ' ••> '••••*• -• - • '. '• " • r -" ' . v •-•• '• «• .27.5 . , . : . 3 2 . . . . . 5 0 . 5

' i

-: 73 ^
.. ;•• .

1 "t - -•

- * -"1160 .y
i* ,

- "V -
" •» •

- 67 68.5
, - . ' - ' ' t ,

';•'('' * • - t, -
-* * ' •*

780 ' 'U730
. • w •

".- ;• . - : -
" " * ' " ! ' - • ' .

' '- f i ' T '324 '" i 516- . 336
" 'r St

v • s ..sJr^^» •„.
...... -

.... -c. , *• - . - . ; - .-.- . -i... «*.
«".» - - . - — : • ^ . . . . - - . ::J^

• t

i - • Vv( • : • '/ '

'•fi --.ft.' »•. ->•- sr .? •*«.

0 0 2 5 9 1

••• 4 ! -^t& *•*?&. -.!--#?' '&*g--3$Si
K'll̂ F- '&$£$i$ji§:

- 'i:Jf ti^^ t^
'v-i ^¥
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' 'C. .• * > » •

iiiiiii
IIIIIIIII1

Q, C. REPORT
DUPLICATES

SPECTR iX CORPORATION
Date 1 2 - 1 9 - 8 5

Client KoppersClient Sample No . S C K - X C - 0 8 - 0 1 - 2 - 2 2Lab Sample 10 No. 85 12045 -02 rUnits mq/kq dry wt._______

Matrix So i l

Compound

Arsem'c

Chromium •-' ;'

i •
Copper i-A

Lead

Zinc

* Onh /-if rnnfrvr.1

Sample(S)
9 . 4 5

32

, 6 7

780
•'i

316
T *

Ouplicate(O) •:.
8 . 3 5

39 V

70

815 •' '
. ' ... ; : < .v.;»

330

' • - i^.t/ "

RPD1

" '"" " "~ " CM
1 2 . 4 0-in

CV]
1 9 . 7 °o

4 . 3 8

4 . 3 9
' '

4 . 3 3

1 RPD = [|S - 0 | / ( ( S v 0)/? j ] x 100
NC - Non calculable RPD due to va lue ( s ) less than CRDL

i
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iIiii

' * - • •' - * " P ;*" * * * * * * If1 "*!•* - •' * '•' •*' 'A*** •- , i.' * vJ^M*'- *' * * * " T*^** .- f" ' ' * *V"j;V '*r*-** '"4 -* • ff*~->*A.^ *:_ . ' . _N -,_ - • V - ••' > - .v • , *'7y -• * FT •* - - -" •-• - - ,*^V * S * X- f » » - " - *

Q. C. REPORT
SPIKE SAMPLE RECOVERY

SPECTR IX CORPORATION
1 2 - 1 9 - 8 5

Client Koppers
Client Sample No . S C K - X C - 0 8 - 0 1 - 3 - 2 3
Lab Sample 10 No. 8 5 1 2 0 4 5 - Q 3 B

_ n iq/kq dry wt.

Matrix S o i l

1 Compound

fl Arsenic

I Chromium

B-,̂ / Copper

1u Leadi
- ZinciiiPiP

Cbntrol Limit
%R

75 - 125%

75 - 1 25%

75 - 125%

75 - 125%

-7-5 _-- 125%- -

Spiked Sample
Result (SSR)

1 9 . 8

1 2 2

188

1800
•' •& i -• ' -'

500 __ . ___

Sample
Result (SR)

6 . 5 5 .

SO. 5

6 8 . 5

1 7 3 0 ' :

336 ___ ^__

Spiked
Added "(SA)

20

100

125

2 5 0
V

*R

66. 2R

71 . 5R

9 5 . 6

3 0 . 0

65 . 6R

in
(M
o
o

%R = SSR •
"R" - out of control

| f l Comments: Pb i s not flagged b e c au s e the sample re su l t ( S R ) I s greater
v t han 5X sp i k e added ( S A ) .iijji______________
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/o 0 #7 ( fi4L re.)
ASSAYS FORM
Sample type:

QUA.

* 'V

fa

Sample

-7

/O

V

Wo

I Wo

/Ho

A s s a y s
26

f&Q t&.

ft r
/I

/$$&

(ico

tet *•

4-73
2-32

s-3

(Chemical/X-met)
6/5

tfto

ISO
ftfc

22-3
Wo

t/9

sir
ri*

CO

/??&

0 0 2 5 9 7

TLE
ASSAYS FO

002597
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ASSAYS FORM
Sample type:

Sample

A

ff.

L

1
1Zfi.

J&L

A*

A s s a y s (Chemical/X-met)

*=>.!

3 (.70

Z?.*--fo. ??2
^370

2. ToTu"

~nr

--/ l-7/2t e

kf.f

790.

3, US"

10

0 0 2 5 9 9

LASSAYS FOR

Pb,

002599
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ui

002601



II
-?'

41 "

002602



tn

002603



INSTRUMENT CALIBRATION (Operating irvstrxictions, sections and }

Date Measured by:

Gain control initialization, INI)

Pure clement calibration , -{PtJrH

MODEL; MTIME: Name:
! ————————

Pure
sample

1. J^
2 - CKA
1 ^d-^-** * /^T^^
4 * ^t
5 . fl —
6. Cv^
T1 "«̂ "̂

8. "pK
9. Bv5>

10. i

fyr————————— Fu

Probe
number

3

——-.-, -,-j^r^, _ ._.-

Peak
channel

! Fwhn Lower
limit
%*
// *?
/J^
«2/y
^3-
77

/3//Ar
cPrf"

«• T

Upper
limit
/&&
($£>
/OA
&^9
£>£
f<Z
f¥L
3/0
3£3^

M —————————
Norm.
c. rate

Norm,
factor

0 0 2 6 0 4

IHI
Gain Channel

Probe: Probe: Probe :

rs
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ASSAYS FORM
Sample type:

Sample

7

if
/3

V

0
D
0

A s s a y s (Chemica l/X-mot)

M7

Of

15

7

0

0
0o

O

0 *

0 £

at

\

0 i
Q t

D

0 0 2 6 1 0

t_E
ASSAYS FO
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•s
ITL E
ASSAYS FORM

pMIIIIIII

rs

< 
a.

< 
w

a.VDin

X
i"s-

rrtcCj

V•->

S•*•or

fo,

M
i

IX-Vsi cto«•-!~]•f-dns

VJ

CN,MK
.OS" O•V*

M

H•sJVt•v
4. •v\

rxO

X
fi

IX

(X
A

S

d•u.^

CMOO
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ASSAYS FORM
Sample type:

Sample

#3 r

f-
7
f 0

O t

3 CM-

<L$ 0

o ± *

A s s a y s ;chemical/X-met)
6 / i

U }?+&.

0
0 +
0 ±

0

o(? +
0 ±
h ±

8 C

0 0 2 6 1 2

/CC?

0 */?.?
f) t

o •

ASSAYS FO

002612
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CSI QUAL ITAT IVE SCAN
TEXARKANA S O I L SAMPLES

iiI
niin •McBnde-fetcliff and Associates. Inc
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COLUMBIA SCIENTIFIC INDUSTRIES CORPORATION
ANALYTICAL REPORT NO. 516

CUSTOMER.. . . f'PPPP*?. 5',°,'.'. /n c- ! c/° McBride-Ratcl iff
,'. .P.'.°.' .B.°.x. A0.6.5.0.....

Houston, TX 77040 ATTN: Bill Tobin; Paul Wild

INTERNAL USE ONLY
W.O. N O . . . . . . . . .

AMOUNT.. J.6.0.0/.™

SIGNED

CM
O

CUSTOMER' S PURCHASE ORDER NO. . .p.h.°.n.e.".V.e.r.b.aA . . . . . . . . . . . DATE. ... A2 . " .2 .2 . " .8 .5 . . . . . . . . . . . . . . . . . . .
ARD QUOTATION N O . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . D A T E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
DATE REQUIRED. . . . . A SA P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
SPECIMENS: <=3

QUANTITY. . . . . . A 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . D A T E RECEIVED.. . . . . . ° . 1 . " . 1 .0 . " .8 .6 . . . . . . . . . . . . . TvCDESCRIPTION:
DEPOSIT ON FILTER Q SOLID Q
LOOSE POKDER (3 LIQUID D
MERCURY VAPOR (CARTRIDGE) Q OTHER (SEE REMARKS) Q
R E M A R K S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

ANALYSES: QUALITATIVE SCAN Q
NO. OF SPECIMENS.. . . . . A 0 . . . . . . . . . . . . . . .

QUANTITATIVE DETERMINATION Q
ELEMENTS TO BE DETERMINED. . .A.1A .m.aJ.°.r. .a.n.d. ."I1.".0/. ,e.1.e.m,e.̂ t.s. ,t.r.a.c.e.a.b.1.P;
STANDARDS USED. . . . . . . . . . . . . . c . s . 1 . . s . t . a . 1 1 . d . a . r . d . s . . . . . . . . . . . . . . . . . . . . . . . . . .
NO. OF SPECIMENS . . . . . . . . . ^ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B . . . . . . .

RESULTS: SEE ATTACKED TABLES
JOB COMPLETED.. . ̂ W*' .?6 . . . . . . . . .
SPECIMENS RETURNED. . . . . . . X . . . . . .
SPECIMENS STORED AT C S I . . . . . . . . . .
SPECIMENS D E S T R O Y E D . . . . . . . . . . . . . .

10 samples x $60 .00 ea. - $ 6 0 0 . 0 0

FOR DIRECTOR* MULTIELEMENT ANALYSIS SERVICES'
Stanis law PiArek, Ph .D.

"Columbia Scientific Industries makes a reasonable effort to supply complete and
accurate analytical data but does not assume responsibility for actions (loss or
damages) arising from the results of analyses, nor liability for errors or omissions."

Telephone AC 512-258-5191 , TWX 910-874-1364. 1 1950 Jollyville fload. P.O. Box 203190, Austin, Texas 78720
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I
RESULTS OF QUALITATTVF SCAN

ELEMENTS FOUND

MINOR
SAMPLE NUMBER

S i ,K ,T i » F e ,2 n ,Z r , B a , L a Ca ,C u , S b .C d

S i ,C l , K , T i , F e , Z n , Zr, Ba , I

KTX SB 15
Ca T Z n ,A s . P b . S b .CH

KTX SB 25
KTX SE 30
KTX SB _ _35
KTX SB

S i , K , T i . F e . Z r . R a . T . a

See the spectra attached

Columbia Scientific
accurate analytical> arislng frora the results of

and
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APPEND IX E

QUAL ITY CONTROL/QUAL ITY ASSURANCE
DATA
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ANALYS.S DATA SHEET
PROJECT HO.: PROJECT:

ff C*
CLIENT: METALS CONCENTRATIOWSAMPLE STANDARD DEVIATION

DATE
SAMPLE NO,

BY:
iDEPTMf SAMPLE

DATE
TARE

WEIGHT
CAN PLUS
WET SOIL

CAM PLUS
DRY SOIL

WATER
CONTENT

ARSENIC
UOOELSD-M
UOOEL OL»C3

CHROMIUM
UOCcL 30*204
UO06L DL*e»

COPPER
UOOEL SO-42
UOOEL DL-ZB

LEAD 33NO
UOOEL SO-111uooet PL-101. MODEL 80-it

UOOCL

f?.?

tAWPLEHO.

STANDARD
SAMPLE MO.

METAU •TANOARO VALUE
EMO-OF-OAY VAtt«

Cr

OEV. HEPUCATE 1 RESULTS

DIFFERENCE
LESS THAN 2

STANDARD DEVIATIONS t D Tea D D D QYM DHO D
CHECKED BY:
DATE:
STATUS:

REPLttSATE.2 RESULTS
Pb DIFFERENCE

D ORATT
Q MMAL

LESS THAN *STANDARD DEVIATIONS ? QYB8 D D KO
WcBrWe-Rjccflff and Associates, fnc

• . - • ' • . ; "".".'•
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^J X~VIJ •AH.

PROJECT MO.: UETAL3 CONCENTRATION/SAMPLE STANDARD DEVIATION
DATE TESTED: CAN PLUS

WET SOIL
CAN PLUS
DRY SOIL

WATER
CONTENT MODEL ftD-204uooet. «.<••• UOOCL 1D*4»

MODEL OL*I(f
MODEL »0-M
UOOCL DL-M

REPLICATE
•AMPLE NO.

ftTAMDMO VALUE REPUCATE T-RESULTSCMO-OP-OAr VALUC

8TANOARO
SAMPLE NO. LESS THAN 2
CHECKED BY: REPUCATE 2 RESULTS

LESS THAN 2
STANDARD DEVIATIONS ? DYK» OHO D*"DTK* QHO

X - RAY ANALYSIS DATA SHEET

McSfMe-Ratdlff and Associates, Joe. vv;. * ' • £
0 0 2.6 3 0 1 »*''.-.• •K^iif'S-1

, * •*»< ' I " *- , . •>\o.-.'I>
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